Geophysical Research Abstracts
Vol. 18, EGU2016-1132-4, 2016 EG U
EGU General Assembly 2016

© Author(s) 2016. CC Attribution 3.0 License.

Modelling of the plasma environment surrounding 67P: the effect of the
convective electric field on ion density profiles

Arnaud Beth, Marina Galand, and Steven J. Schwartz
Imperial College London, Department of Physics / SPAT, London, United Kingdom

By following comet 67P/Churyumov-Gerasimenko along its orbit, Rosetta during its cruise is offering us the
unique opportunity to understand the complex evolution of the comet with its environment. Although the coma
is not bound at the surface, its photo-ionisation by solar extreme ultraviolet radiation creates a complex plasma
environment which interacts with and is influenced by the solar wind. We consider the critical role played by
collisionless processes (e.g. the effect of external electric and magnetic fields) in shaping the resulting ionospheric
density profiles.

In particular, the photo-ionisation of sublimated water molecules leads to the production of HoO™. These new
ions are subjected to the electromagnetic environment of the solar wind in which they are born. In particular,
the convective electric field Ewm assoc1ated with the _component of the solar wind flow perpendicular to the
interplanetary magnetic field (i.e. Emm ~ —Ugw A B) will strongly influence the dynamics of new ions and
electrons and thus their density profiles around the comet. To lowest order that field can be described by the
generalized Ohm’s law of MHD. However, the small scales associated with 67P must be taken into consideration.

We show that the convective electric field plays a key-role in the distribution of ions in the vicinity of the comet and
in their transport. In particular, the physical size of the comet should be considered and the comet should not be
reduced to a point source in the model. Finally, we will discuss the establishment of an induced ambipolar electric
field on the ionospheric plasma to counteract the effect of ECOM.



